Abstract-Toddlers are groups who are vulnerable about the health nutrition problems. Nutritional status of children is one of the indicators that can describes the level of social welfare in the city. Nutritionists are the people that can determined the nutritional status. The problem that arises is the limited number of the nutrition experts in each area, this problem causes the children's malnutrition in the Palu city is detected in very slow condition. The aims of this study is to help the health professionals in the health centers or the hospitals to determine the children's nutritional status computerized, so the malnutrition problem in the Palu city can be detected earlier. Besides that, to help the government in policy making about nutrition of the toddlers in Palu city. This study uses a Support Vector Machine (SVM) which implemented in computer-based software application to analyze nutrition of the toddlers.
I. INTRODUCTION
oddlers are children between one to five years old, or more common said children below five years old (Muaris, 2006) . Toddlers are groups who are vulnerable to health problems, and nutrition such as protein energy malnutrition (PEM). because of that reasons toddlers should get a special attention especially about the toddlers' nutrition. Nutritional's status of children is an indicator that reflect the level of social welfare in the area. Measurement of the children nutritional status can be performed by anthropometry which reference to weight index for age, height for age, or weight for height. The standard reference used in performing anthropometric classification by decree of the Minister of Health, Decree Number 1995/MENKES/SK/XII/2012 About the standard of anthropometric assessment of nutritional status of the children, referring to the standard of the World Health Organization (WHO, 2005) . The measurement of nutritional status of children are conducted by nutritionists. The problem that arises is the number of nutritionists who placed in the clinic or hospital is limited. The distribution of nutritionists who are placed in health centers and hospitals in the palu city is still not evenly distributed. This is the evident from the data that there are still 25% of health centers and 66% hospitals that do not have a nutritionist. Besides that, the data also shows that the health centers have the average experts equivalent secondary school education and not educated undergraduate (bachelor). As for hospitals, nutritionists distributed uneven therefore there are many 1 Department of Information Technology, Faculty of Engineering, Tadulako University, Jalan Soekarno Hatta Km.9 Palu, Central Sulawesi, Indonesia. 2 Faculty of Education and Teacher Training, Tadulako University, Jalan Soekarno Hatta Km.9 Palu, Central Sulawesi, Indonesia.
hospitals that do not have a nutritionist while there is a hospital that has more than one nutritionist.
This limitations of the nutritionist have been a problem to provide data on the nutritional condition of toddlers in central Sulawesi, especially Palu. This circumstances made the government and other relevant parties hard to make their policy and to detect the early symptoms of malnutrition in Palu. Therefore, through this research an implementation of the nutritionist will be done by computer-based system which can be used to determinate the nutritional status of the children. This study uses a support vector machine (SVM) in analyzing the nutritional status of the children by anthropometric index.
Nutritional status of Toddler
Nutritional Status of Toddler is a state of child health defined by the needs of physical energy and other nutrients from food that their physical impact measured anthropometric (Suharjo, 1996) , and categorize according to WHO-NCHS standard using W/A, H/A, and W/H indices. There are many ways to measure the nutritional status of a group, one of it is the measurement of human body called anthropometry. Anthropometric number showed and connected with another variable on the use. Such as: 1) Age: age has a very important role to measure the nutritional status, wrong age will cause wrong interpretation of nutritional status. All precise result of weight and height will be useless if the age measurement is wrong. The error that exist mostly because the inclination of choosing the easy number such as 1 year, 1.5 year, 2 years, therefore the age measurement have to be done precisely, example 1 year is 12 months, 1 months is 30 days, so the age measurement using the full month, and the age by days is not count (Minister of Health, 1994).
2) Weight: weight is one of the measurement that shows the mass of the body tissue, like body fluid. Weight is very sensitive to a sudden change of the body cause by infection or the decrease consumption of food. Weight showed in the W/A (Weight for Age) or to predict the weight according to the previous weight. Weight commonly used because it's only use one measurement, but rely on the age but do not quite explain the nutritional status through time (Abunain, 1990).
Height: height shows the growth function. Height is very good to see the past nutritional condition, especially body weight and malnutrition in the past. Height showed in H/U (Height for Age) indices, or W/H (Weight for Height) indices. They are seldom being done because the slow change of height and commonly done once a year. This indices condition commonly shows the bad condition of environment, poverty, and yearly unhealthy incident (Ministry of Health, 2010 In the learning process, SVM introduced a new strategy by finding the best hyperplane in the input space, through a strategy called Structural Risk Minimization (Tsuda, 2000) . The basic principle of SVM is linear classifier, and then developed in order to work on a non-linear problem by inserting the concept of kernel trick on high-dimensional workspace.
4) Linear SVM: SVM concepts can be explained simply as an attempt to find the best hyperplane which serves as a separator to two classes in the input space. Figure 1 shows some pattern that is a member of two classes: Positive (denoted by +1) and negative (denoted by -1). Joined pattern to the negative class symbolized by a box, while the pattern on the positive class symbolized by circles. The learning process in the classification problem interpreted as an attempt to find a line (hyperplane) that separates between the two groups. Various alternatives dividing line is shown in Figure  1 . The best hyperplane separates between the two classes can be found by measuring the margin hyperplane, and find the maximum point. Margin is the distance between the hyperplane to the closest data from each class. The closest subset of data training set is called a support vector. Solid line in [1b] shows the best hyperlink, which is located in the middle of both class, whereas the squares point and circles that are in the black circle is a support vector. The efforts to locate the optimal hyperplane is the core of the learning process on SVM.
1) Non-Linear SVM: In general, the problems in the real world domains rarely are linearly separable. Most of these problems are nonlinear. To resolve the non-linear case, the calculation SVM divided into two phases, in which it used a concept called Kernel trick. Kernel trick providing various facilities, because in the SVM learning process, to determine the support vector, we just simply knowing the used kernel function, and does not need to know the form of the nonlinear function Φ. Various types of kernel functions commonly known, as summarized in (1). In non-linear SVM, first of all the data is mapped by the function to a higher dimensional vector space. In this new vector space, hyperlinks that linearly separates these two classes can be constructed. This is in line with the theory of Cover which states that if a transformation is nonlinear and dimensions of the feature space is high enough, then the data in the input space can be mapped to the new feature space, where the patterns have the high probability can be separated linearly (Haykin, 1998) . The illustration of this concept can be seen in [2] . In [2a] shows that data in the negative class and positive class exist in two dimensional input space cannot be separated linearly.
Furthermore, [2b] shows that the function Φ maps each data on input space into new higher dimensional vector space (3-dimensional), where both classes can be separated linearly by a hyperplane. Design systems generally consist of two parts, they are training process and the testing process. General overview of the classification system of nutritional status can be seen in [3] . The Stage that will be conducted in this study were divided into two, they are the stage for the training process and the testing process on the system.
In the training process, the factors which determining the nutritional status used as the feature. Then the SVM classifier is trained to partitioning the feature space. While in the testing phase, SVM classifier that has been trained to put the input pattern into one of the patterns class based on the features being measured.
In general, the classification process using SVM can be seen in [4] . Discussion 4) System Design: Source code for the application of this research is created using the programming language Matlab. These are some of code in Matlab program as the implementation of processes and algorithms, described in the previous section. 
5) Interface design:
The application interface is made using a graphical user interface (GUI) in Matlab program. One of the advantages about using GUI than console is it's much easier for users to use the system. [7] shows the initial user interface design of the application for toddler's nutritional classification. 
System Testing
As the end phase of the system design, test the application by input the toddler's features as shown in [8] below. Based on test results from total sample of 640 toddler's data from eight health centers in the Palu city (320 data is used as a training and 320 other data as test data) showed that the level of system accuracy of 92.18%. This result showed that out of total 320 samples from the whole health centers found that there are 295 data from the introduction system accordance to the real conditions, and the remaining 25 amount of data are not.
IV. CONCLUSION
Research to determinate the classification of nutritional status using a support vector machine provides the accuracy of 92.18%. These results indicate that the performance of the system is quite good but development of algorithms and completeness of the data has to be done.
